Introduction: Online social networking sites are being used all around the world. However, only recently researchers have started to investigate their relationship with mental health. Evidence coming from literature suggests that they have both advantages and disadvantages for individuals. The aim of this study is to critically review the existent research conducted on the relationship between online social networking and social anxiety.
Introduction
Social networking sites have become part of twenty-first century people's lives. From all online social networking sites, Facebook is the most widely used. According to a recent report published by Facebook regarding data for the second quarter of 2016, there is a considerable increase (17% in comparison with last year) in the number of both daily and monthly active users, with 1.13 billion daily active Facebook users for June 2016 and approximately 1.71 billion monthly active Facebook users for 30 June 2016 [1] .
Online social networking

Benefits of online social networking
Online social networking sites may have a useful role in mental health research (for a comprehensive review of the use of Facebook in social science see Ref. [2] ). For instance, Facebook, the most widespread form of online social networking site, can easily be used as a great clinical research tool, as it can provide the recruitment of patients and involve them in programmes [3] . Also, it can be used to guide interventions and in treatment monitoring (e.g. in physical activity or overweight programs [4, 5] ). So far, several studies have investigated the role of social media in people with serious illness, and research shows that it is a promising approach in patients with schizophrenia [6] .
Social media is a valuable resource for receiving peer-to-peer support. Facebook, Twitter or YouTube can be used by people with several conditions in order to find support or advice from others and to share personal experiences. Naslund et al. [7] proposed a model that illustrated potential benefits for people with serious mental illness, which they can have in an online community on online social networking sites (overcome stigma, seek professional help, receive adequate treatment).
Regarding mental health interventions delivered via Facebook, research is only starting to emerge. In an online randomized controlled experiment, a depression awareness campaign delivered via Facebook for adults was associated with enhanced mental health literacy [8] . Facebook allows for establishing and maintaining connections with others, and studies show that there is a positive relation between Facebook use and social capital, with greater advantages for people with low self-esteem and life satisfaction [9] . According to a review on the applications of social media in medicine and healthcare services, it seems that social networking is a promising approach. However, much uncertainty exists in terms of ethics and safety [10] . Furthermore, social media seemed to be an effective method to promote health-related behaviours [11] .
There are studies showing that online social networking sites are important factors in youths' social lives, as in a large sample (N = 3.068) of adolescents (aged [11] [12] [13] [14] , there were significant positive associations between the use of online social networking sites and several friendship-related variables (friendship quality, face-to-face interaction, bridging/bonding social capital) [12] .
Online social networking sites can have benefits in terms of cognitive abilities for older healthy adults [13] , as it was shown in a study involving older adults (mean age comprised between 78 and 80), in which participants were randomly assigned into three groups: Facebook training, online diary website and waiting list. The Facebook intervention was delivered over 8 weeks and older adults received weekly training in how to use Facebook.
Disadvantages of online social networking
Recent research has associated social media networking with several negative outcomes, both in adolescent populations and in adults.
Adolescent literature
According to a report published by the Pew Research Center, adolescents are avid users of online social networking sites, with approximately 71% of them using more than one online social networking site [14] in 2015, and the most widely used online social networking site was Facebook (41%). Frequency of using social networking sites expressed as the amount of time spent on online social networking sites was associated with mental health problems in children and adolescents [15] . Namely, the same study shows that spending more than 2 h per day on online social networking sites is associated with higher psychological distress, poor self-rated mental health, suicidal ideation and an unmet need for mental health support. In another study conducted on a large sample of adolescents (N = 5.126), there were significant positive associations between the use of online social networking sites, psychological distress, suicide ideation and suicide attempts [16] . In this study, cyberbullying victimization served as a full mediator in the relationship between the use of online social networking sites and psychological distress/suicide attempts and acted as a partial mediator in the relationship between the use of online social networking sites and suicidal ideation.
"Facebook depression" [17] is a term introduced in a report of the American Academy of Pediatrics to describe the impact of social media on youths' mental health, according to which depression arises as a consequence of youths spending a large amount of time on social media [18] . When it comes to mechanisms explaining why the use of online social networking sites is associated with negative mental health outcomes, one study shows that negative comparison on Facebook is related with adolescents' life satisfaction [19] ; negative comparison on Facebook predicts life satisfaction, but the opposite relationship is also significant.
Research regarding problematic online social networking sites in adolescents is scarce, and very few studies have investigated the relationship between Facebook addiction and youths' mental health problems. In a study conducted with adolescents, both personality traits and social influence processes emerged as significant predictors of problematic Facebook use and Facebook use frequency. Problematic Facebook use was predicted by emotional stability, extraversion, conscientiousness and norms, while the frequency of Facebook use was predicted by gender, group norms and social identity [20] .
Adult studies
With the rapid emergence of technology, the term "iDisorders" was introduced to define mental health problems related to technology usage. In a meta-analysis including eighteen papers on the relationship between Facebook use and loneliness, it resulted that the two variables were significantly associated and that loneliness predicted Facebook use and not the other way around [21] . Facebook use had a significant contribution to mental health, with Facebook use, impression management and friends predicting mood disorders, with different contributions across disorders (having more friends is negatively associated with major depression and dysthymia, while positively predicting mania) [22] . Social media, operationalized as the total time spent per day, visits per day and global frequency of visits on social media, was associated with depression in a large sample of U.S. young adults [23] . Facebook intrusiveness was correlated with obsessive-compulsive disorder severity and with obsessive beliefs in a sample of young adults (aged 18-24) [24] .
There is ample literature on the role of online social networking sites, and Facebook in particular, in mental health outcomes. However, there is high heterogeneity in what online social networking sites and Facebook mean. Facebook is conceptualized and measured differently across studies, given that while several studies investigate Facebook use, others investigate either the number of friends, Facebook disclosure, Facebook activities, Facebook motives or Facebook addiction/intrusiveness/problematic use.
Despite the fact that no diagnostic manual recognizes Facebook addiction as a diagnostic category, more and more research focuses on pathological uses of online social networking sites, and Facebook in particular (see Ref. [25] for a complex review of online social networking sites addiction). Online social networking sites addiction is related to deficits in emotion regulation and susceptibility to drug and alcohol addictions [26] , somatic symptoms, anxiety, insomnia, social dysfunction and depression [27] .
Social media and social anxiety
Online social networking sites, and Facebook in particular, can offer great opportunities, in terms of interaction with others, for individuals with social anxiety. Two different hypotheses have been proposed in order to explain why socially anxious individuals use computers [28] , which can easily be applicable to online social networking sites. The first hypothesis proposed is the social compensation hypothesis [29] , according to which individuals use online social networking sites in order to compensate for deficits in social skills or discomfort in face-to-face situations. The second theory, opposed to the first, is called the social enhancement hypothesis. According to this hypothesis, socially skilled individuals use online social networking sites to find additional opportunities to interact with others. In the existent literature on the relationship between online social networking sites and social anxiety, there is mixed evidence regarding the two hypotheses, as both have received support.
In an experimental study, Rauch et al. [30] investigated whether previous exposure to Facebook attenuates or augments physiological arousal during face-to-face interaction in a sample composed exclusively of adult female students. Participants were randomly assigned to four groups: Facebook exposure only, face-to-face exposure only, Facebook exposure first plus faceto-face exposure second and face-to-face exposure first plus Facebook exposure second. The results indicated that participants who only had seen the stimulus on Facebook had less physiological arousal than participants who had seen the stimulus face-to-face. However, regarding the combined conditions, physiological arousal was higher when seeing the person face-to-face when this preceded seeing the person on Facebook. Social anxiety moderated the relationship between physiological arousal and Facebook exposure so that exposing an individual to a stimulus person on Facebook is related with increased arousal in a face-to-face meeting with that person, and this, moreover, appears in highly social anxious persons.
No systematic approach has been conducted so far investigating the relationship between social anxiety and online social networking sites, or Facebook in particular, despite growing evidence on how socially individuals use online social networking sites. Therefore, the main aim of the current paper is to offer a comprehensive review of the state of the art of existent studies on the relationship between online social networking sites and social anxiety.
Methods
The current systematic review has been conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement [31] .
Inclusion and exclusion criteria
In order to be included, studies had to: There were no age constraint criteria applied and no year of publication limitation.
Studies were excluded if there was no assessment of social networking and social anxiety, and they were not published in English.
Search strategy
Electronic databases (PsychInfo, PubMed, Scopus, Web of Science) were consulted by two independent assessors up to 20th June 2016. Several terms related to social networking were combined with terms related to social anxiety. No additional records were identified through the manual search in the references of the articles published and meta-analyses related to the subject. The reference lists of relevant papers and meta-analyses related to the subject were screened in order to identify potentially relevant articles. We repeated the search on 25th July 2016 to double-check and identify whether new articles had been published since the first search. The search terms were as follows: 
Results
Literature search
The flowchart describing the inclusion of studies is described in Figure 1 . The literature search yielded 673 articles, of which 98 were duplicates. After removing duplicates, the titles and abstracts of 575 articles were screened. Thirty-eight relevant papers were selected for full-text reading. Of these papers, 18 were excluded based on the following reasons: no social anxiety assessments (n = 20), not peer-reviewed articles (n = 2), not published in English (n = 1), no measure on social networking (n = 1), and theoretical reviews or meta-analyses (n = 2). This left a total number of 20 articles to be included in the systematic review.
Information extracted
The following information was extracted from each of the studies included: 
Characteristics of the studies included
A summary of the characteristics of the studies included (number of participants, age, online social networking sites conceptualization, primary results) is described in Note: N = number of participants; %F = percentage of female participants; M age = mean age; SD = standard deviation; SNSs = social networking site; SM = social media; SA= Social anxiety; FB= Facebook; FBA= Facebook addiction; OSA = online social anxiety; ns= non-significant; no. = number; h = hours; min = minutes. We included 20 papers in the systematic review, of which three papers [32] [33] [34] consisted of two studies/phases each. Most of the studies included were conducted with adults (n = 14), recruited either from university (students), or from the general populations, while several papers were conducted with adolescents (n = 3), and some studies did not report the age of the participants (n = 2). Nine of the papers included reported the time spent on Facebook; one study also assessed this indicator but did not report it, and the rest of the studies did not include reports on the time spent on Facebook. Social media was operationalized differently in the papers included and while few studies reported social media variables, most of the papers included referred specifically to Facebook.
With respect to the manner in which online social networking sites or Facebook were conceptualized in these studies, we have encountered several approaches:
• Facebook use (n = 7), which in turn can be conceptualized as the amount of time spent on online social networking sites, passive use of Facebook or using interactive Facebook features (updates, comments, likes);
• Psychosocial aspects of Facebook use (n = 6), which can also mean Facebook connection strategies, Facebook continuance intention, Facebook reconnection decision, Facebook social support, aversive Facebook experiences or cybervictimization;
• Personal disclosure on Facebook (n = 3), which can also mean private or public disclosure, personal identifiable information (profile information and privacy settings) and status/ quote update/length;
• Problematic use of online social networking sites (n = 6), which can be found as Internet addiction, compulsive social media use, Facebook addiction or Facebook intrusiveness;
• Facebook anxiety (n = 3), with different terms such as Facebook-specific anxiety, Facebook interaction anxiety or online anxiety.
Most of the papers included found a significant association between social networking (Facebook) and social anxiety (n = 16), while the rest of the studies included found no significant relationship between social media and social anxiety.
Online social networking and social anxiety
Usage of online social networking sites and social anxiety
There are mixed findings regarding the relationship between online social networking and social anxiety. On the one hand, there are studies reporting significant associations between the two variables. For example, Antheunis et al. [12] showed that Facebook use was negatively associated with social anxiety in a large sample of adolescents. Lee-Won [35] found evidence that Facebook use, defined as the amount of time participants spend on Facebook on an average day, was associated with social anxiety. Shaw et al. [36] found a significant relationship between the time spent on Facebook and social anxiety in a sample of undergraduate students. The same study found a significant association between passive Facebook use, defined as passive content consumption (e.g. passively viewing one's Facebook profile) and social anxiety. The relationship between passive Facebook use and social anxiety was significant even after checking for depressive and anxiety symptoms. Weidman and Levinson [37] considered both offline (self-reported indicators) and online indicators (using the profiles of coders for Facebook) of social anxiety. Results on self-reported social anxiety and objective Facebook use indicated significant negative relationships between the two variables, with number of friends, number of photographs and quotes length being negatively related to social anxiety. Regarding the rated social anxiety symptoms observed and objective Facebook signs, there were significant negative associations between social activity composite (number of friends, photographs, videos, photo albums), the number of people in profile pictures and social anxiety.
On the other hand, there are several research papers that show no association between Facebook use and social anxiety. große Deters et al. [33] found no significant relationship between social anxiety and different parameters of Facebook use (status updates, number of likes or individual commenters per like), and none of the prediction models investigated, in which social anxiety was used as a predictor and Facebook as a criterion, were significant. McCord et al. [38] found no significant relationship between general Facebook use, defined as the frequency of using the socially interactive features of Facebook (sending messages, using chat, writing on events/friends walls, sending friend requests, posting comments, updating status) and social anxiety. Fernandez et al. [29] did not find a positive association between the frequency of Facebook usage, operationalized as time spent on Facebook, status updates, number of posts by friends/self and social anxiety, in a sample of students. In this study, several independent coders rated each participant's level of social anxiety based on viewing their Facebook profiles and associated it with participants' self-rated social anxiety symptoms. Social anxiety was not associated with an increased frequency of Facebook use, either based on self-report data or based on coders' reports. However, there were positive associations between profile information sections and social anxiety. The number of activities was not associated with social anxiety. Using multiple regression, the results indicated that social anxiety had a unique contribution, apart from depression and neuroticism, to profile information (excepting the number of movies and activities).
Psychosocial aspects of Facebook use and social anxiety
Bodroža and Jovanović [32] constructed a scale in order to measure several psychosocial aspects of Facebook use. Five factors emerged for the structure of the scale, namely: compensation (use Facebook in order to compensate for personal insecurity/inadequacy), selfpresentation (concern related to impression on others), socialization (striving to acquaint new friends/intimate partners), Facebook addiction and virtual self (Facebook adequately represents one's personality). Social anxiety had positive associations with each of these factors. Clayton et al. [39] found a positive relationship between anxiousness (public and private selfconsciousness, social anxiety), emotional connectedness to Facebook (integration of Facebook in one's daily life) and Facebook connection strategies (reasons to use Facebook, use Facebook to learn more information about people, to maintain current relationships). Anxiousness was a significant predictor of both emotional connectedness to Facebook and Facebook connection strategies. Hong et al. [40] investigated the relationship between the continuance intention to interact with other people on Facebook and social anxiety and found a significant negative relationship between them. Social anxiety predicted the continuance intention to interact with other people on Facebook and, together with online social anxiety, accounted for 44% of the continuance intention. Indian and Grieve [41] found no differences between low and high socially anxious individuals in Facebook social support. There were significant association in both groups between Facebook social support and subjective well-being, as well as between Facebook social support and offline social support. Finally, Facebook social support was a significant individual predictor of subjective well-being for highly social anxious individuals. Landoll et al. [34] developed an instrument that assesses negative peer experiences on social networking sites. There were significant associations between negative online peer experiences and social anxiety and depression. Ramirez et al. [42] investigated factors related to the decision to reconnect on Facebook with a past contact in a sample group of adult participants. Using hierarchical logistic regression, they found several predictors that accounted for almost 40% of the variance of the decision to reconnect on Facebook, in which social anxiety was also included and has a marginally negative contribution to it. There were other factors (e.g. relational factors and information seeking factors) that have a greater contribution to the decision to reconnect than social anxiety.
Personal disclosure on Facebook and social anxiety
There was no significant evidence stemming from the papers included of an association between Facebook disclosure and social anxiety. Green et al. [43] found no relationship between Facebook self-disclosure (public and private) and social anxiety. Two hypothesized pathways from social anxiety to Facebook self-disclosure considered online attributes (reduced cues, controllability) and feelings of disinhibition. Results showed that the model accounted for 23% of the variance in Facebook private self-disclosure and 7% of the variance in Facebook public self-disclosure. Liu et al. [44] did not find any relationship between Facebook disclosure and social anxiety in a sample group of adolescents aged between 13 and 18. Disclosure in this study referred to personally identifiable information, a composite score computed by adding a measure for attitudinal information disclosure (profile information on Facebook page and personal photographs) and a scale assessing behavioural information disclosure (items actually posted on Facebook and privacy regarding photographs). There was only an indirect relationship between social anxiety and Facebook disclosure through the role of privacy concern, defined as concern related to the security of the personal information presented online. Namely, by increasing privacy concern, social anxiety indirectly decreases disclosure. Using a path analysis approach, parental mediation had only an indirect effect on disclosure through privacy concern, and no direct effect. Self-disclosure, defined as the presence or absence of status update/quote and length of status update/quote, was also considered in Weidman and Levinson [37] as a measure of social inactivity. Status update was unrelated to social anxiety in both self-reported and observer-rated social anxiety and objective Facebook signs, while the length of the quote was related to social anxiety only in self-reported and not in observer-rated social anxiety.
Problematic social media use/Facebook addiction and social anxiety
Most of the papers included sustained the relationship between problematic use of online social networking sites or online social networking sites addiction and social anxiety. For instance, Aladwani and Almarzouq [45] found a significant positive association between interaction anxiousness and compulsive social media used, which finally has a significant effect on learning outcomes. Bodroža and Jovanović [32] found a significant relationship between social addiction and social anxiety both in a sample of Facebook users recruited online and in a sample of students. Casale and Fioravanti [46] considered the Self-Determination Theory in the context of Facebook use and proposed that the satisfaction for unmet needs through social networking sites should be a viable candidate in the development of problematic use of Internet communicative services. Results showed that social anxiety had a significant effect on generally problematic Internet use for both women and men, in a sample group of undergraduate students. They also considered several needs for using social networking sites, such as the need to belong, self-presentation and assertiveness. Problematic use of Internet communicative services was significantly associated with all the three needs considered. However, only the need for self-presentation was a significant mediator in the relationship between social anxiety and problematic Internet use only in the case of males. Lee [47] investigated the relationship between Facebook addiction and social anxiety in a sample group of African American students and found a significant positive relationship between the two variables. Using hierarchical multiple regression, the results showed that approximately 19% of the variance of Facebook addiction was explained by eight predictors, of which age, social interaction anxiety and multitasking were the most related to Facebook addiction. Finally, Facebook addiction was significantly associated with smartphone addiction. Lee-Won [35] found a significant association between problematic Facebook use and social anxiety, with the latter being a noteworthy predictor for problematic Facebook use. Furthermore, the results indicated that a significant moderator in the relationship between problematic Facebook use and social anxiety was the need for social assurance. Rizi [48] found no relationship between social anxiety and excessive Facebook use in a sample of 150 young adults; there were no differences in Facebook use according to high vs. low social anxiety levels. However, the majority of the participants from this study logged on to their Facebook accounts few times a day (47%) and spent less than 30 min on Facebook (46%). The only parameter regarding Facebook usage that was considered in this study for the association with social anxiety was the frequency with which participants log onto Facebook, with no other variables considered.
Facebook anxiety and social anxiety
Three of the studies included that assessed online social networking sites anxiety indicated significant positive relationships with social anxiety. Davidson and Farquhar [49] investigated the relationship between social anxiety, religion and Facebook. They developed a Facebookspecific anxiety scale, an adaptation of a social anxiety scale related to Facebook and found a strong association with social anxiety. Online social anxiety and social anxiety were positively associated in Hong et al. [40] , with general social anxiety being a significant predictor of online social anxiety. McCord et al. [38] used a Facebook social interaction scale and found a significant association with social anxiety in an adult sample group. Using multiple regression results indicated that social anxiety and anxiety on Facebook predicted Facebook social use. There was a significant interaction between social anxiety and Facebook social anxiety, which is in line with the social compensation theory. According to this theory, highly socially anxious individuals tend to use Facebook in order to compensate for the discomfort associated with face-to-face communication. A second regression model was also significant, with anxiety on Facebook and social Facebook use predicting social anxiety; again, there was a significant interaction between the two predictors.
Discussion
Online social networking sites are widespread means through which people can interact with others. There are many advantages of online social networking sites; however, recent research focuses mainly on the negative impact they have on mental health. Terms like "iDisorders", "Facebook depression" and "Facebook addiction" abound in the literature on online social networking sites and mental health, proposing new disorders that are determined by the use of online social networking sites/Facebook. Moreover, their particularities in terms of manifestations make some advocate their inclusion in current diagnostic nosologies.
The present review aims to synthetically present the existing literature on the relationship between social anxiety and social networking. Twenty studies met our inclusion criteria. Most of these studies referred to a particular online social networking site, Facebook, and assessed different related parameters. Overall, most of the papers reported significant associations between online social networking and social anxiety, with four papers reporting no relationship between the two variables. There were mixed results on the relationship between Facebook use and social anxiety, as there were both studies sustaining a significant positive association between the two variables and those that found no association. Several psychosocial aspects of Facebook use were significantly related, both positively and negatively, to social anxiety. There was no relationship between Facebook disclosure and social anxiety in any of the papers included that assessed this construct. With one exception, there was a significant positive relationship between online social networking sites addiction/ problematic use and social anxiety. There was evidence of a significant association between Facebook anxiety and social anxiety.
This results should be interpreted in the light of the fact that there was a high heterogeneity of Facebook conceptualizations, as in several studies, the amount of time spent on Facebook was assessed, while other studies assessed Facebook/ Internet/ social networking problematic use/intrusiveness/addiction, or psychosocial aspects related to Facebook use, or Facebook disclosure, and in fewer studies, Facebook anxiety was considered. Therefore, one cannot conclude that online social networking sites have a negative or a positive effect on social anxiety without carefully taking into consideration what they mean. An important limitation of the current review was the fact that although we aimed to investigate the relationship between social media and social anxiety, most of the papers included referred only to social networking sites such as Facebook and we cannot generate findings pertaining to other social networking sites, such as Instagram, Tweeter, Youtube, LinkedIn or Myspace. Future studies should also investigate the role of these other social networking sites in mental health problems and in social anxiety per se. Another limitation of this paper refers to the sample groups. As most of the participants included were students, this does not enable us to extend our to other populations. Involving more heterogeneous samples of participants, adolescents, young and older adults can help us to find significant moderators in the relationship between social networking and social anxiety. As all the studies included were cross-sectional, we cannot conclude that there is causality between social networking media, namely Facebook, and social anxiety. Does social media (time spent, pathological use, number of friends, activities) contribute to social anxiety symptomatology or do socially anxious individuals tend to use more social media? According to what we currently know, no directionality can be assumed. However, much like in the meta-analysis on Facebook and loneliness [21] , in this case, social anxiety can predict social media use rather than the other way around.
Future experimental studies manipulating independent variables would be useful in order to draw more conclusions on the relationship between social networking and social anxiety.
Longitudinal studies would allow us to test bidirectional relationships between the two variables and investigate time-related patterns in social networking use and social anxiety. Up to this moment, it remains unclear whether social anxiety leads to more online social networking use, or whether the relationship is opposite, with more use of online social networking predicting social anxiety. Bidirectionality between the variables could also be an important aspect to investigate, as there is preliminary evidence for both directions.
The findings of the current review have important clinical implications regarding social networking use for individuals with social anxiety. The benefits/advantages of online social networking sites should be used and investigated in order to overcome existing barriers in clinical practice. Testing interventions delivered over social networking sites in randomized controlled trials would have great implications on the development of evidence-based remote interventions.
